Abstract: Suffix array is a fundamental data structure for many applications that involve string searching and data compression. We obtain the first linear time inplace suffix array construction algorithm which is optimal both in time and space for read-only integer alphabets. Our algorithm settles the open problem posed by Franceschini and Muthukrishnan [1] . The open problem asked to design in-place algorithms in o(n log n) time and ultimately, in O(n) time for integer alphabets with |Σ| ≤ n. Our result is in fact slightly stronger since we allow |Σ| = O(n). Besides, we extend it to obtain an optimal O(n log n) time in-place suffix sorting algorithm for read-only general alphabets (i.e., only comparisons are allowed).
Introduction
Suffix arrays were introduced by Manber and Myers as a space-saving alternative to suffix trees in 1990. Since then, it has been used as a fundamental data structure for many applications in string processing, data compression, text indexing, information retrieval and computational biology. Designing time/space-efficient suffix array construction algorithms has attracted significant attentions, and considerable advances have been made in the last 20 years. In particular, the ultimate goal in this line of work is to obtain in-place algorithms (i.e., O(1) workspace), which are also asymptotically optimal in time complexity. 
Our Result Approach:
We obtain the optimal in-place algorithms by providing an interior counter trick which can implicitly represent the dynamic LF/RF-entry information in SA and a pointer data structure which can represent the bucket heads/tails in SA.
Theorem 1 (Main Theorem) There is an in-place linear time algorithm for suffix sorting over integer alphabets, even if the input string T is read-only and the cardinality of alphabets |Σ| = O(n).
Theorem 2 There is an in-place O(n log n) time algorithm for suffix sorting over general alphabets, even if the input string T is read-only and only comparisons between characters are allowed.
Our algorithms and all details are available in the full version of this paper [2] .
